We measured two magnetic modes with finite and discrete energies in an antiferromagnetic ordered phase of a geometrically frustrated magnet MgCr 2 O 4 by single-crystal inelastic neutron scattering, and clarified the spatial spin correlations of the two levels: one is an antiferromagnetic hexamer and the other is an antiferromagnetic heptamer. Since these correlation types are emblematic of quasielastic scattering with geometric frustration, our results indicate instantaneous suppression of lattice distortion in an ordered phase by spin-lattice coupling, probably also supported by orbital and charge. The common features in the two levels, intermolecular independence and discreteness of energy, suggest that the spin molecules are interpreted as quasiparticles (elementary excitations with energy quantum) of highly frustrated spins, in analogy with the Fermi liquid approximation.
1
The concept of geometric frustration was first pointed out by Wannier in 1950 for the classic spin systems in the two-dimensional triangular lattice [1] , and has attracted much interest as a paradigm to bring out a novel paramagnetic state. In a geometrically frustrated magnet, the approximation of classic spin with only a freedom of direction can be broken down, because the special atomic arrangement, based on a triangle and a tetrahedron, gives rise to an inherent macroscopic ground-state degeneracy in the classic ground state [1, 2] . Therefore, magnetic quasielastic scattering in the paramagnetic phases was intensively studied by neutron scattering in spinel, pyrochlore, kagomé, triangular systems, and so on.
As a result, characteristic spatial correlations of spins were found, such as a small six-spin cluster [3, 4, 5, 6, 7, 8] , a large six-spin cluster [9] , a seven-spin cluster [10] , spin ice [11, 12] , and short-range order with propagation vector(s) [13, 14] .
On the other hand, spin fluctuations have been practically unattractive in antiferromagnetic ordered phases in geometrically frustrated magnets so far, because magnetic long-range order appears with lattice distortion, which should eliminate the geometric frustration. However, though for powder specimens, earlier data of inelastic neutron scattering in the antiferromagnetic phases were reported in the spinels, ZnCr Fig. 1(c) , of which the spatial correlation was identified to be independent antiferromagnetic six-spin clusters (hexamers) by single-crystal specimens [5, 8] . But two novel discrete levels are observed around E=4. [5] . The square of form factor of the hexamer is calculated by the relation:
where S m is equal to ±1 (relative spin correlation dynamically fluctuating in arbitrary directions), r m is a position vector of the spin site m, N is the number of vertices of the shape (here 6), and means the orientation average over the eight 111 directions 3 [5] . Multiplying the square of the Watson-Freeman's magnetic form factor of Cr 3+ ion, we obtain the patterns of Figs. 2(e) and 2(f) [19] , that are in an excellent agreement with those of Figs Fig. 2(c) . The diluted scattering intensity spreads out so as to connect these three points. In Fig. 2(d) , magnetic scattering is relatively strong around 002, and is distributed through 111 towards 3/2 3/2 0. The scattering pattern in Fig. 2(d) looks alike that of the independent seven-spin clusters (heptamers), proposed in the pyrochlore material Tb 2 Ti 2 O 7 with the isomorphic magnetic lattice as the B sites in a spinel material, though only the hhl zone was studied in the Tb compound [10, 20] . The heptamer consists of two face-to-face triangles in the two kagomé-lattices and the sandwiched point in the triangular lattice, as shown in Fig. 2(j) . We also remark that the same structural unit was recently discussed in the spinel AlV 2 O 4 , though the spin correlation is unresolved by neutron scattering [21] . The spin correlation model of Tb 2 Ti 2 O 7 is explained as follows. All Thus, the first and second resonance levels in the magnetically ordered phase are identified to be the antiferromagnetic hexamer and heptamer. However, both of the spatial correlations of hexamer and heptamer have been emblematic of the paramagnetic phases of different systems with geometric frustration so far [5, 10] . This fact suggests the following two points. First, a geometrically frustrated magnet essentially implies several magnetic modes.
If a geometrically frustrated magnet undergoes a magnetic ordered phase, the first mode in an ordered phase will be the same as in a paramagnetic phase like the hexamer. The 
